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(54) A hot gas engine heater head with 
a temperature-sensing device 

(57) A hot gas engine heater head 
includes a Manifold 1 and heater tubes 
2 3 4 extending into a combustion gas 
flow path 6. One side 1 0 of the manifold 

1 is embedded in heat-insulating mate- 
rial 5. A thermo-couple 7 is inside an 
isolation tube 8 extending gas-tightly 
through the side 1 0 from the material 5 
into a wider portion 9 of the heater tube 

2 and is closed at its ends 1 2 and 13, 
being filled with heat-transfer material. 
The thermo-couple 7 and its connection 
wire 11 are protected respectively by 
the tube 8 and the material 5. 
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SPECIFICATION 

A hot gas engine heater head with a temperature- 
sensing device 

5 The invention relates to a temperature-sensing de- 
vice for measuring the temperature of work.ng gas 
in the heater tubes of a hot gas engine heater head. 
More particularly, the invention relates to athermo- 

10 couple placed in but isolated from the working gas 
for measuring its temperature while reducing error 
caused by exposure to the working gas. 

Description of the Prior Art 
15 Heater heads of hot gas engines, such as he 
Stirling cycle engine heater head disclosed in U.S. 
Patent No 4.069,670, are provided with temperature, 
sensing devices to measure the temperature ,crf he 
hot working gas in the heater head or of the wall of 
20 the heater head. The temperature of the working gas 
in the heat-exchange pipes or heater pipes o he 
heater head is measured to prov.de a parame e ,r for 
control of other engine parameters such as a.r/fuel 
ratio or power output 
25 Thermo-couples are the most commonly used 
temperature-sensing devices, but their use ,s res- 
tricted to avoid error caused by the environment m 
which they are placed. For example. 
have been placed within one or more of the heater 
30 tubes to measure the working gas temperature, as 
disclosed in U.S. Patent No. 3,835,648. The drawback 
of such a location for a thermo-couple is the 

detrimental effect the working B"""*^™*" 
thermo-couple. A thermo-couple. A thermo-couple 

35 of Sue that measures actual temperature range 
°s adversely influenced by hydrogen, a common 
element in the working gas of hot gas engines 

The thermo-couple, however, cannot be used 
outside the heat-exchange tubes or heater tubes 
40 without protection because of the combustion 
gases. Providing protection for the thermocouple 
may induce an error in temperature measurement 
Furthermore, the temperature signal conduc ion 
wire leading to the thermo-couple must be protected 
45 from extreme temperatures and, therefore cannot 
pass through the combustion gases to reach thermo- 
couples mounted outside the heater tubes. 

The present invention overcomes the disadvan- 
tages of the prior art by providing a temperature- 
50 sensing device which is isolated from gases and 

extreme temperatures beyond those intended to be 
sensed, which may adversely effect its reliability or 
accuracy. 



55 Summary of the invention 

In accordance with the invention, as embod.ed 
and broadly described herein, a hot gas .engine 
heater head including a plurality of heater tubes 
extending into a combustion gas flow path and 

60 being part of a working gas path between two 
va ri.Ue volume chambers, the heater tubes being 
connected to one side of a manifold, the opposite 
side of the manifold being embedded in heat- 
insulating material, is improved. The improvement 

65 comprises thermo-couple means for measuring the 



temperature of the working gas, the thermo-couple 
means being in heat-transfer contact with the work- 
ing gas and being physically isolated from the 
working gas and the combustion gas to minimize 
70 error in temperature measurement. 

Preferably, the thermo-couple means includes an 
isolation tube having a closed end extending coa- 
xially into one of the heater tubes and a thermo- 
couple coaxially positioned in the isolation tube, the 
75 other end of the isolation tube being mounted m a 
gas-tight connection with the embedded side of the 
manifold, the isolation tube being filled with a 
heat-transfer medium. 
It is also preferred that the diameter of the heater 
80 tube be increased to receive the isolation tube and to 
permit working gas flow in the heater tube around 
the isolation tube. 

Additionally, it may be preferred to embed the 
temperature signal conduction wire connected to the 
85 thermo-couple in the heat-insulating material. 

Brief description of the drawings 

Figure 1 is a cross-sectional view of one manifold 
of the heater head with the thermo-couple of the 

90 invention in place. 

Figure 2 is an end view of the manifold of Figure 1 

along line 2-2. 

Description of the preferred embodiment 
05 Reference will now be made in detail to the 
" present preferred embodiment of the invention, an 

example of which is illustrated in the accompanying 

drawings. 

In Figures 1 and 2, one manifold 1 of a hot gas 
100 engine heater head similar to that disclosed in U.S. 
Patent No. 4,069,670 is shown with a plurality of 
heat-exchange tubes or heater tubes 2,3,4 extending 
from one side of manifold 1 into the combustion gas 
flow path 6. The heater tubes 2,3,4 are part of a 
105 working gas path between two variable volume 
chambers, one of which is in fluid communication 
with the manifold 1 and the other of which i is not 
depicted. The opposite side 10 of the mamfold 1 is 
embedded in heat-insulating material 5. 
1 io In accordance with the invention, the heater head 
is orovided with an improvement comprising a 
thermo-couple means for measuring the tempera- 
ture of the working gas, the thermo-couple means 
being in heat-transfer contact with the working gas 
115 and being isolated from the working gas and the 
combustion gas to minimize error in temperature 

~^e e ferred embodiment, depicted in Figures 1 
and 2, the thermo-couple means includes an isola- 
120 tion tube 8 having a closed end 12 extending 

coaxially into a heater tube 2. The opposite end 13 of 
the isolation tube 8 is mounted in a sas-tight 
connection with the side 10 of the manifold 1 
embedded in heat-insulating material 5 The .sola- 
125 tion tube 8 may be secured to the manifold 1 by 
brazing orany other means to provide a gas-tight 

S< A thermo-couple 7 is coaxially positioned in and 
proximate the closed end 1 2 of the isolation tube 8 
130 for measuring the temperature of the work.ng gas 



flowing through the heater tube 2. 

The isolation tube 8 is preferably filled with 
heat-transfer medium such as normal atmospheric 
air for conducting the working gas temperature to 
5 the thermo-couple 7. The thermo-couple may be of 
any appropriate commercially-available type such as 
a platinum-platinum/rhodium thermo-couple which 
may be calibrated to provide the temperature of the 
working gas based on the temperature of the 
10 heat-transfer medium. 

Since the thermo-couple 7 does not come into 
contact with the working gas in the heater tube 2 
because of the isolation tube 8, the risk of error in the 
temperature signal is significantly reduced and there 
15 is not contamination of the thermo-couple by the 
high-temperature working gases, particularly those 

containing hydrogen. 

Preferably, for at least a portion of its length, the 
diameter of the heater tube is increased to receive 
20 the isolation tube and to permit working gas to flow 
in the heater tube around the isolation tube. As here 
embodied and depicted in Figures 1 and 2, a Portion 
9 of the heater tube 2 connected to the manifold 1 
has an increased diameter to receive the isolation 
25 tube 8 and to permit the working gas to flow through 
the heater tube 2 around the isolation tube 8. 

It is also preferred that the temperature signal 
conduction wire connected to the thermo-couple 
passes from the open end of the isolation tube 
30 through the heat-insulating material. 

In the embodiment depicted in Figures 1 and 2, the 
temperature signal conduction wir t exte " d ^ r ° m hp 
the thermo-couple 7 through the other end 13 of the 
isolation tube 8 into the heat-insulating material 5. In 
35 this manner, the wire 11 is not exposed to any 
extreme temperatures outside the isolation tube 8. 
Thus, the risk of error in the temperature signal is 
significantly reduced. 
It will be apparent to those skilled in the art that 
40 various modifications and variations can be made to 
the temperature sensing device of the present 
invention without departing from the scope or spirit 
of the invention. It is intended, therefore, that the 
present invention cover the modifications and var.a- 
45 tions which come within the scope of the appended 
claims and their equivalents. 



chambers includes one side of a manifold and a 
plurality of heater tubes connected to the one side of 
the manifold and extending into a combustion gas 
flow path, the opposite side of the manifold being 
70 embedded in heat-insulating material, the improve- 
ment comprising: 

an isolation tube having a closed end extending 
coaxially i nto one of said heater tubes and a 
thermo-couple coaxially positioned in said isolation 
75 tube the other end of the isolation tube being 

mounted in a gas-tight connection with the embed- 
ded side of the manifold, said isolation tube being 
filled with a heat-transfer medium. 

3 The improvement of claim 2 wherein the 

80 diameter of said heater tube is increased to receive 
said isolation tube and to permit working gas flow in 
said heatertube around said isolation tube. 

4 In a hot gas engine heater head wherein a 
working gas path between variable volume cham- 

85 bers includes a plurality of heater tubes extending 
from one side of a manifold and into a combustion 
gas flow path, the opposite side of the manifold 
being embedded in heat-insulating material, the 
improvement comprising: 
90 an isolation tube having a dosed end extending 
coaxially into one of said heater tubes and a 
thermo-couple coaxially positioned in said isolation 
tube, the other end of the isolation tube being 
mounted in a gas-tight connection with the embed- 
95 ded side of the manifold, said isolation tube being 
filled with a heat-transfer medium, and a tempera- 
ture signal conduction wire connected to the ther- 
mo-couple passing from the open end of the isola- 
tion tube through said heat-insulating material. 
100 5 A hot gas engine heater head with a tempera- 
ture-sensing device, contructed and arranged sub- 
stantially as hereinbefore described with reference 
to and as illustrated in the accompanying drawings. 

Printed for Her Majesty's Stationery Office by Croydon Printing Company 
from which copies may be obtained. 



CLAIMS 

50 1 In a hot gas engine heater head including a 
plurality of heater tubes extending into a combus- 
tion gas flow path and being part of a working gas 
path between two variable volume chambers, the 
heater tubes being connected to one side of a 

55 manifold in the working gas path, the opposite side 
of the manifold being embedded in heat-insulating 
material, the improvement comprising: 

thermo-couple means for measuring the tempera- 
ture of said working gas, said thermo-couple means 

60 being in heat-transfer contact with said working gas 
and being physically isolated from said working gas 
and said combustion gas to minimize error in 
temperature measurement. 

2 In a hot gas engine heater head wherein a 
65 working gas path between two variable volume 



